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Resumen
Objetivo.'HWHUPLQDUODSUHVHQFLDGHURWDYLUXV\QRURYLUXVHQDJXDSDUDFRQVXPRKXPDQRHQXQDORFDOLGDGGH%RJRWi
Materiales y métodos.6HUHFROHFWDURQRFKRPXHVWUDVGHDJXDSRUVHPDQDHQRFKROXJDUHVGLIHUHQWHVGHOSUHGLRHQHVWXGLR3DUDGHWHUPLQDUOD
SUHVHQFLDGHOJHQRPDYLUDOODVPXHVWUDVVHXOWUDÀOWUDURQ\VHKL]RGHWHFFLyQYLUDOSRUPHGLRGHODWpFQLFD573&5DPSOLÀFDQGRXQVHJPHQWRGHO
JHQVP6GHOURWDYLUXV\XQVHJPHQWRGHOORF2GHOQRURYLUXV(VWHHVWXGLRVHOOHYyDFDERHQXQDLQVWLWXFLyQXQLYHUVLWDULDXELFDGDHQXQD]RQDSH-
ULXUEDQDFHUFDQDD%RJRWiDNPGHODFXHGXFWRTXHVXUWHGHDJXDDOSUHGLR/D]RQDVHHQFXHQWUDURGHDGDSRUÀQFDVFRQJDQDGROHFKHURFHQWURV
FRPHUFLDOHV\FXDWURFHPHQWHULRV(ODJXDVHUHFROHFWyHQUHFLSLHQWHVGHSROLSURSLOHQR(QWRWDOIXHURQPXHVWUDVGHFLQFROLWURVGHDJXDFDGDXQD
Resultados./DSUHVHQFLDYLUDOIXHGHHQFRQWUiQGRVHURWDYLUXVHQFXDWUR\QRURYLUXVHQFXDWURGHODVPXHVWUDVFROHFWDGDV$GHPiVGH
SUHVHQWDUODLPSRUWDQFLDGHODSUHVHQFLDYLUDOHQDJXDSDUDFRQVXPRKXPDQRHQHVWHGRFXPHQWRVHGLVFXWHHOVLJQLÀFDGRTXHWLHQHHOHQFRQWUDU
VRORVHJPHQWRVYLUDOHV\QRODSDUWtFXODYLUDOFRPSOHWDHLQIHFFLRVD
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Abstract
Objective: 7RGHWHUPLQHWKHSUHVHQFHRIURWDYLUXVDQGQRURYLUXVLQGULQNLQJZDWHULQDQRUWKHUQQHLJKERUKRRGLQ%RJRWi&RORPELD
0DWHULDOVDQGPHWKRGV(LJKWZHHNO\VDPSOHVRIZDWHUZHUHFROOHFWHGDQGXOWUDÀOWHUHGLQRUGHUWRGHWHFWWKHYLUDOJHQRPHSUHVHQFH7KHWHFKQLTXH
XVHGIRUGHWHFWLRQRIJHQRPHVHJPHQWVZDV573&593JHQHIURPURWDYLUXVDQG25)VHJPHQWIURPQRURYLUXVZHUHVHOHFWHGLQRUGHUWRÀQG
WKHYLUXVLQWKHZDWHU7KLVVWXG\ZDVSHUIRUPHGLQDKLJKHUHGXFDWLRQLQVWLWXWLRQORFDWHGLQDSHULXUEDQ]RQHQHDU%RJRWiNPDZD\IURPWKH
DTXHGXFWWKDWVHUYLFHVWKHDUHD7KH]RQHLVVXUURXQGHGE\GDLU\FDWWOHIDUPVPDOOVDQGIRXUFHPHWHULHV:DWHUZDVFROOHFWHGLQFOHDQSRO\SURS\OHQH
FRQWDLQHUV7KHUHZHUHDWRWDORIVDPSOHVRIOLWHUVRIZDWHUHDFK
Results: 9LUDOVHJPHQWVZHUHIRXQGLQRIWKHVDPSOHV:HIRXQGURWDYLUXVLQIRXUVDPSOHVDQGQRURYLUXVLQDQRWKHU%HVLGHVGLVFXVVLQJWKHLP-
SRUWDQFHRIYLUDOFRQWDPLQDWLRQLQGULQNLQJZDWHUZHGLVFXVVHGWKHPHDQLQJRIÀQGLQJRQO\YLUDOVHJPHQWVDQGQRWFRPSOHWHDQGLQIHFWLRXVYLUDOSDUWLFOHV
Keywords: GULQNLQJZDWHUURWDYLUXVQRURYLUXV
Introducción
$´JXDSRWDEOHQRHVDJXDVHJXUDµHVWDSUHPLVD
LPSOLFDTXHHODJXDDSHVDUGHSDVDUSRUHOSUR-
FHVRGHSRWDELOL]DFLyQFRQWLQ~DVLHQGRXQYHKt-
FXORWUDQVPLVRUGHPLFURRUJDQLVPRVSULQFLSDO-
PHQWHDTXHOORVFX\RWDPDxRVHPLGHHQQDQy-
PHWURVHQYH]GHPLFUDVFRPRVXFHGHFRQORV
YLUXV6HKDQUHSRUWDGRHSLGHPLDVYLUDOHVDVRFLD-
GDVFRQDJXDSRWDEOHGHEDxR\GHPDU\FRQHO
FRQVXPRGHRVWUDV\DVRFLDGDVDODSUHVHQFLDGH
URWDYLUXVQRURYLUXVDVWURYLUXVDGHQRYLUXVYLUXV
GHODKHSDWLWLV$\HQWHURYLUXVGHWLSRSROLRPLH-
OLWLV&R[VDFNLH\HFKRJHQHUDQGRHQIHUPHGDGHV
FRPR OD JDVWURHQWHULWLV OR TXH KDFH VXSRQHU
TXHGHVSXpVGH OD WUDQVPLVLyQSHUVRQDDSHU-
VRQDHOFRQVXPRGHDJXDFRQWDPLQDGDSXHGH
VHUXQIDFWRULPSRUWDQWHHQVXWUDQVPLVLyQ(1-3)
6HKDSURSXHVWRTXHH[LVWHQPiVGHWLSRVGH
YLUXVTXHVHSXHGHQHQFRQWUDUHQHODJXD\VHKD
VXJHULGRTXHORVWUDWDPLHQWRVGHSXULÀFDFLyQPD-
VLYDQRVRQFDSDFHVGHHOLPLQDUORV8QRGHORVSULQ-
FLSDOHV SUREOHPDV SDUD YHULÀFDU OD LQRFXLGDG GHO
DJXDGHVSXpVGHSDVDUSRUORVSURFHVRVGHSRWD-
ELOL]DFLyQUDGLFDHQODSRFDVHQVLELOLGDGTXHWLHQHQ
ORVODERUDWRULRVGHFRQWUROGHFDOLGDGSDUDFRQFHQ-
WUDU\YHULÀFDUODSUHVHQFLDGHORVYLUXVHQHOOD(4-6)
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(Q&RORPELDH[LVWHQSRFRVUHSRUWHVHQORVTXH
VH GRFXPHQWD OD SUHVHQFLD GH YLUXV HQ DJXDV
HQXQRGHHOORVVH UHSRUWD ODSUHVHQFLDGHHQ-
WHURYLUXV HQ $UPHQLD (7) \ HQ RWURV SXEOLFDGRV
HQ ORV DxRV  \  SRU *XWLpUUH] et al
GHVFULEHQODSUHVHQFLDGHURWDYLUXVDVWURYLUXV\
QRURYLUXVHQDJXDVGH)DFDWDWLYi\GH&KRFy
'HPDQHUD VLPXOWiQHD VHHQFXHQWUDQ UHSRUWHV
HQORVTXHVHGHWHUPLQDODSUHYDOHQFLDGHHVWRV
PLVPRV YLUXV FRPRFDXVDQWHVGHGLDUUHDHQ OD
SREODFLyQ LQIDQWLO FRQ SUHVHQFLD SURPHGLR GH
URWDYLUXVGHOJUXSR$GHOGHDVWURYLUXVGHO
\GHQRURYLUXVGHOORFXDOFRLQFLGHFRQ
ORVGDWRVUHSRUWDGRVSDUDURWDYLUXV\DVWURYLUXV
DOUHGHGRUGHOPXQGRPLHQWUDVTXHSDUDQRUR-
YLUXVODSUHYDOHQFLDIXHPD\RUDODUHSRUWDGDHQ
RWURVOXJDUHVGHOSODQHWD
/D DOWD SUHYDOHQFLD GH QRURYLUXV HO LPSRUWDQWH
LPSDFWRGHORVYLUXVHQWpULFRVHQODVDOXGS~EOLFD
\XQLPDJLQDULRGHTXHHQODSREODFLyQGHHVWXGLR
H[LVWHPD\RUQ~PHURGHGLDUUHDVTXHHQHOUHVWR
GHODUHJLyQJHQHUDQODQHFHVLGDGGHFRQWLQXDU
OOHYDQGRDFDERHVWXGLRVWHQGLHQWHVDODE~VTXH-
GD GH FRQWDPLQDQWHV YLUDOHV HQ HO DJXD FRPR
sertDQ ORVQRURYLUXV\ ORVURWDYLUXV2WURPRWLYR
PiVSDUDHVWHWLSRGHHVWXGLRVHVHQWHQGHUTXH
HOFRPSRUWDPLHQWRHSLGHPLROyJLFRGHORVQRUR-
YLUXV HQ SDtVHV VLQ HVWDFLRQHV FRPR HO QXHVWUR
GRQGH DFW~D GHPDQHUD HQGpPLFD DSDUHFLHQGR
GXUDQWHWRGRHODxRGLVWDPXFKRGHOFRPSRUWD-
PLHQWRTXHWLHQHHQSDtVHVGHVDUUROODGRVGRQGH
VHKDDVRFLDGRFRQHSLGHPLDVDOLPHQWDULDV(QORV
UHSRUWHVFRORPELDQRVVHGHPXHVWUDTXHORVQR-
URYLUXVVHPDQWLHQHQGHPDQHUDHQGpPLFDSHU-
PDQHFHQ WRGRHO DxR\ VXSUHVHQFLDSXHGH VHU
PD\RUTXHODGHORVURWDYLUXV
/RVURWDYLUXV\ORVQRURYLUXVVRQYLUXVGHVQXGRV
FDUDFWHUtVWLFDTXHOHVFRQÀHUHUHVLVWHQFLDDOPH-
GLRDPELHQWH8QHVWXGLRUHSRUWDGRSRU(VSLQR-
]DHQTXLHQWUDEDMyFRQURWDYLUXV\DVWURYL-
UXVGHPRVWUyTXHHVWRVYLUXVSXHGHQSHUPDQH-
FHULQIHFFLRVRVHQHODJXDSRUSHULRGRVPD\RUHV
GH  GtDV \ VX iFLGR QXFOHLFR SHUPDQHFH HV-
WDEOHSRUPiVGHGtDV (3)6LELHQHVHWUDEDMR
QR LQFOX\yGDWRVFRQ UHVSHFWRD ORVDVWURYLUXV
VHVDEHTXHHVWHWDPELpQSXHGHVHUWUDQVPLWLGR
SRUHODJXDWDQWRSRWDEOHFRPRGHUtRGUHQDMHV
\DJXDVQHJUDV(13)
&RQHOREMHWRGHFRQWLQXDUGHWHUPLQDQGRODSUH-
VHQFLD YLUDO HQ HO DJXD SDUD FRQVXPR HQ HVWH
WUDEDMRVHEXVFDURQVHJPHQWRVGHPDWHULDOJH-
QyPLFRYLUDOGH URWDYLUXV\QRURYLUXVFRPR LQ-
GLFDGRUHVGHFRQWDPLQDFLyQ(OXVRGHWpFQLFDV
PROHFXODUHVSDUDODGHWHFFLyQGHiFLGRVQXFOHL-
FRVYLUDOHVHVPiVVHQVLEOHHVSHFtÀFR\UiSLGR
HQFRPSDUDFLyQFRQDTXHOODVSUXHEDVTXHEXV-
FDQODGHWHFFLyQGHYLUXVFRPSOHWRV6LQHPEDU-
JRHVWDVSUXHEDVQREULQGDQVXÀFLHQWHLQIRUPD-
FLyQFRPRSDUDVDEHUVLODVSDUWtFXODVSUHVHQWHV
VRQLQIHFFLRVDVRVLQRORVRQ(3)
Materiales y métodos
Lugar del muestreo
6H KL]R XQPXHVWUHR DOHDWRULR HVWUDWLÀFDGR HQ
XQD LQVWLWXFLyQ XQLYHUVLWDULD XELFDGD HQ XQD
]RQDSHULXUEDQD FHUFDQDD%RJRWiTXH VHHQ-
FXHQWUDDGHPiVURGHDGDSRUÀQFDVFRQJDQDGR
OHFKHURFHQWURVFRPHUFLDOHV\FXDWURFHPHQWH-
ULRV/DUD]yQSRUODFXDOVHHVFRJLyHVHSUHGLR
IXHSRUTXHGHQWURGHODLQVWLWXFLyQVHFUHHTXH
HQHVD]RQDKD\PiVGLDUUHDTXHHQHOUHVWRGH
%RJRWiGDWRTXHQRVHORJUyFRQÀUPDU6LQHP-
EDUJRHVWDVXSRVLFLyQODFRQYLHUWHQHQXQEXHQ
OXJDUGHPXHVWUHRDGHPiVGHODVFDUDFWHUtVWLFDV
GHVXVLVWHPDGHDFXHGXFWR\REWHQFLyQGHDJXD
SRWDEOH
(OPXHVWUHRVHKL]RHQRFKRSXQWRVGLIHUHQWHV
GH OD LQVWLWXFLyQ SDUD REWHQHU XQ WRWDO GH 
PXHVWUDV/RVOXJDUHVGHUHFROHFFLyQIXHURQGRV
FDIHWHUtDVGRVEDxRVWUHVODERUDWRULRVGHSUiFWL-
FDDJUtFROD\YHWHULQDULD\XQHVSDFLRGHUHFUHD-
FLyQ \ GH LQWHUFDPELR VRFLDO (Q HVWRV OXJDUHV
ODVPXHVWUDV VH UHFROHFWDURQ FRQ LQWHUYDORV GH
DGtDVUHFRJLHQGRFLQFROLWURVGHDJXDSRU
SXQWRSRUVHPDQDHQUHFLSLHQWHVGHSROLSURSL-
OHQROLPSLRV
 $62&,$&,Ï1&2/20%,$1$'(,1)(&72/2*Ë$ ,QIHFWLR
Lenis C, López J, Ulloa JC, et al
/DVPXHVWUDVVHOOHYDURQDO/DERUDWRULRGH9LUR-
ORJtDGHOD3RQWLÀFLD8QLYHUVLGDG-DYHULDQDGRQ-
GHVHDOPDFHQDURQD&KDVWDHOPRPHQWRGH
OD FRQFHQWUDFLyQ YLUDO $ WRGDV ODVPXHVWUDV VH
OHVGHWHUPLQyHOS+HQHOPRPHQWRGHVXUHFR-
OHFFLyQ /RVSURFHVRVTXH VHSUHVHQWDQ D FRQ-
WLQXDFLyQ GH FODULÀFDFLyQ SXULÀFDFLyQ \ FRQ-
FHQWUDFLyQGHYLUXVXWLOL]DGRVSDUDHVWHWUDEDMR
IXHURQHVWDQGDUL]DGRVHQHVWHPLVPRODERUDWR-
ULR\VHKDQLPSOHPHQWDGRFRPRKHUUDPLHQWDV
GHWUDEDMRGHVGHHODxR
Clarificación y purificación viral
3DUDODFRQFHQWUDFLyQYLUDO\SXULÀFDFLyQGHORV
YLUXVSUHVHQWHVHQHODJXDORVFLQFROLWURVSDVD-
URQLQLFLDOPHQWHSRUPHPEUDQDVFODULÀFDGRUDV\
HVWHULOL]DGRUDVMillipore™GH\μm (Op-
ticatm 4” Capsule Disposable Cartridge SRUH
VL]H\PQRPLQDOTXHHVXQVLVWHPDGH
ÀOWUDFLyQ IURQWDO HO FXDO SHUPLWH UHWLUDU ODV LP-
SXUH]DVSUHVHQWHV HQ HO DJXD FRPRSDUWtFXODV
VXVSHQGLGDV GH WDPDxRV SHTXHxRV UHVLGXRV
RUJiQLFRV HWF MXQWR FRQ FDUJDPLFURELDQD GH
RULJHQI~QJLFR\EDFWHULDQR(VWHSURFHVRVHUHD-
OL]y WUHV YHFHV FRQVHFXWLYDVSDUD FDGDPXHVWUD
REWHQLGDFRQODD\XGDGHXQDERPEDSHULVWiOWL-
FDDYHORFLGDGSURPHGLRHQWUHWUHV\FXDWURUSP
3DUD HYLWDU OD FRQWDPLQDFLyQ FUX]DGD HQWUH ODV
PXHVWUDVVHKL]RXQODYDGRGHORVÀOWURVFRQ
POGHDJXDGHVLRQL]DGDHVWpULOHQWUHPXHVWUD\
PXHVWUD(OYROXPHQÀQDOREWHQLGRGHVSXpVGH
HVWDÀOWUDFLyQGHODJXDIXHGHXQOLWURSDUDFDGD
PXHVWUDHOFXDOIXHDOPDFHQDGRHQUHIULJHUDFLyQ
DXQDWHPSHUDWXUDGH°&KDVWDHOPRPHQWRGHO
SURFHVRGHFRQFHQWUDFLyQYLUDO
 
Concentración viral
$SDUWLUGHO OLWURREWHQLGRGHFDGDPXHVWUDHQ
ODFODULÀFDFLyQVH OOHYyDFDER ODXOWUDÀOWUDFLyQ
PHGLDQWH XQ VLVWHPDGH ÀOWUDFLyQ WDQJHQFLDO \
UHFLUFXODQWHFRQ ODD\XGDGHXQDERPEDSHULV-
WiOWLFD \ GH XQ ÀOWUR Millipore3UHS6FDOH 7))
FRQXQDPHPEUDQDGHFHOXORVDFRQFDSDFLGDG
GHUHWHQFLyQGHSHVRPD\RUGHGDOWRQV(O
YROXPHQÀQDOGHHVWHSURFHVRIXHDSUR[LPDGD-
PHQWHGHDPOSDUDFDGDPXHVWUD(6)TXH
OXHJRVHSDVDURQSRUXQWXERGHFHQWULIXJDFLyQ
Centriprep Ultracel YM-50MilliporeVHFHQWUL-
IXJDURQHQWUHVLHWH\RFKRPLQXWRVDg(O
YROXPHQÀQDOGHOFRQFHQWUDGRREWHQLGRGXUDQWH
HVWHSURFHVRIXHGHDO ORVFXDOHVVH
VHSDUDURQHQDOtFXRWDV\VHDOPDFHQDURQD
&KDVWDODGHWHFFLyQYLUDO 
Extracción del ARN viral y determinación de 
la presencia de virus en las muestras 
3DUDODH[WUDFFLyQGHO$51YLUDOVHXWLOL]yTrizol 
LS Reagent,QYLWURJHQ\VHVLJXLHURQODVLQV-
WUXFFLRQHVSURSLDVGHOUHDFWLYR/DGHWHFFLyQGHO
JHQRPD YLUDO VH LQLFLy FRQ XQD UHWURWUDQVFULS-
FLyQFRQODHQ]LPDSuperScript III,QYLWURJHQ
\ FRQ XQ LQLFLDGRU DOHDWRULR (O SURJUDPD SDUD
ODUHWURWUDQVFULSFLyQSDUDORVGRVWLSRVGHYLUXV
VHLQLFLyFRORFDQGRHOWXERHQHOWHUPRFLFODGRU
D&SRUFLQFRPLQXWRV\SDViQGRORDKLHOR
SRUFLQFRPLQXWRVSDUD ODSUHGHVQDWXUDOL]DFLyQ
GHO$51SDUDOXHJRFRQWLQXDUFRQHOSURFHVRGH
UHWURWUDQVFULSFLyQTXH LQFOX\yWHPSHUDWXUDVGH
&SRUFLQFRPLQXWRVGH&SRUXQDKRUD
\GH&SRUPLQXWRVSDUDODHORQJDFLyQ\
IRUPDFLyQGHO$'1FRPSOHPHQWDULR$'1$F(O
$'1$FVHDPSOLÀFyFRQ7DTSROLPHUDVDUHFRP-
ELQDQWH,QYLWURJHQ%UDVLO
 
/RV LQLFLDGRUHV XVDGRV SDUD OD DPSOLÀFDFLyQ
GHO JHQRPDGH QRURYLUXV IXHURQ GHVFULWRV SRU
)UDQNKRXVH \ VH KDQ GHQRPLQDGR 021 
7**$&,$*5**,&&<$$<&$ 7**$&,&*<*-
*,&&<$$<&$  *$$<&7&$7&&$<&7*$$-
&$7\   *$$6&*&$7&&$5&**$$&$7 
ORV FXDOHV DPSOLÀFDQ XQD UHJLyQ GH DSUR[LPD-
GDPHQWH  SE 3DUD URWDYLUXV VH EXVFy XQ
VHJPHQWRGHOJHQTXHFRGLÀFDSDUDODSURWHtQD
HVWUXFWXUDO93 XWLOL]DQGR ORV LQLFLDGRUHVVP6-
Forward *$&**9*&5$&7$&$7**7 \ VP6-
Reverse *7&&$$77&$71&&7**7** FRUUHV-
SRQGLHQWHDODFiSVLGHLQWHUPHGLDGHOYLUXVTXH
DPSOLÀFDQXQVHJPHQWRGHSE(15) 
,QIHFWLR
Genomas virales fragmentados sugieren contaminación en aguas de consumo humano
/DV EDQGDV VH YLVXDOL]DURQ HQ JHO GH DJDUR-
VD DO  FRQDGLFLyQGHEURPXURGHHWLGLR
/RV FRQWUROHV SRVLWLYRV SDUD OD SUXHED GH 3&5
FRUUHVSRQGLHURQ D PXHVWUDV GH PDWHULD IHFDO
SURYHQLHQWH GH QLxRV PHQRUHV GH FLQFR DxRV
SUHYLDPHQWHFDUDFWHUL]DGDVSDUDORVGRVYLUXVHQ
HO/DERUDWRULRGH9LURORJtDGHOD3RQWLÀFLD8QL-
YHUVLGDG -DYHULDQD &RPR FRQWURO QHJDWLYR GHO
HQVD\R VH XWLOL]y DJXD FULVWDO \ FRPR FRQWURO
GHOSURFHGLPLHQWRGHFODULÀFDFLyQ\FRQFHQWUD-
FLyQDOLWURGHDJXDFULVWDOVHOHDGLFLRQyXQD
PH]FODGHORVGRVYLUXVHOURWDYLUXVFXOWLYDGRHQ
OD OtQHD FHOXODU0$\HO QRURYLUXVREWHQLGR
GLUHFWDPHQWHDSDUWLUGHPDWHULDIHFDOGHQLxRV
PHQRUHVGHFLQFRDxRV(VWRVFRQWUROHVVHXWLOL-
]DURQ WDPELpQ SDUD FRPSUREDU OD DXVHQFLD GH
LQKLELGRUHV GH UHDFFLyQ TXH SXGLHUDQ JHQHUDU
UHVXOWDGRVIDOVRVQHJDWLYRVHQORVHQVD\RV
Obtención de datos de los factores 
ambientales
3DUDREWHQHUHOUHJLVWURGHORVIDFWRUHVDPELHQ-
WDOHVWHPSHUDWXUDSUHFLSLWDFLyQ\KXPHGDGHQ
FDGDIHFKDGHPXHVWUHRVHVROLFLWyOD LQIRUPD-
FLyQ DO ,QVWLWXWRGH+LGURORJtD0HWHRURORJtD \
(VWXGLRV$PELHQWDOHV,'($0\HOS+VHPLGLy
HQHOPRPHQWRGHODWRPDGHODVPXHVWUDVFRQ
HOXVRGHXQSRWHQFLyPHWURSRUWiWLO
Análisis estadístico y asociación de la 
presencia de rotavirus con los diferentes 
factores ambientales 
3DUDHODQiOLVLVGHGDWRVVHKL]RXQDQiOLVLVGHV-
FULSWLYR HQ HO TXH VH GHWHUPLQDURQ ODVPHGLDV
SDUDODVYDULDEOHVHYDOXDGDVVHJ~QFDGDVLWLRGH
PXHVWUHR DGHPiV VH GHWHUPLQy OD IUHFXHQFLD
FRQODFXDOHOYLUXVHVWXYRSUHVHQWHHQFDGDSXQ-
WRGHPXHVWUHRSDUDHVWDEOHFHUHOSRUFHQWDMHGH
PXHVWUDVSRVLWLYDVGHOWRWDOGHOHVWXGLR
 
Resultados
Detección de virus en las muestras de agua 
'XUDQWHODVRFKRVHPDQDVGHPXHVWUHRODSUH-
VHQFLDYLUDOVHHYLGHQFLyHQWUHODFXDUWD\ODVpS-
WLPD VHPDQD HQFRQWUiQGRVH WDQWR URWDYLUXV
FRPR QRURYLUXV /RV URWDYLUXV VH HQFRQWUDURQ
GXUDQWH WUHVVHPDQDVGHVGH ODTXLQWDKDVWD OD
VpSWLPD HQ FXDWUR OXJDUHV XQ ODERUDWRULR XQ
EDxR XQD FDIHWHUtD \ HO OXJDU GH UHFUHDFLyQ D
GLIHUHQFLDGHORVXFHGLGRFRQORVQRURYLUXVTXH
VROR VH HQFRQWUDURQ HQ OD FXDUWD VHPDQD HQ
GRVFDIHWHUtDV\GRV ODERUDWRULRV (Q OD WDEOD
VHPXHVWUDODSUHVHQFLDYLUDOSRUVHPDQDV\SRU
OXJDUHV
 
Tabla 1.5HVXOWDGRVGHODSUHVHQFLDGHURWDYLUXV\QRURYLUXVHQORVVLWLRVGHPXHVWUHR(QWUHODVVHPDQDV\DSDUHFH
UHVDOWDGDODSUHVHQFLDGHURWDYLUXVRQRURYLUXV1yWHVHODSUHVHQFLDGHFDGDXQRGHORVYLUXVHQFXDWURVHPDQDVHQGLVWLQWRV
OXJDUHVGHOSUHGLR
Sitio de 
muestreo
Semana de muestreo 
1 2 3 4 5 6 7 8
%DxR - - - - - - - -
&DIHWHUtD - - - - - 59 - -
/DERUDWRULR - - - - - - - -
&DIHWHUtD - - - 19 - - - -
/DERUDWRULR - - - 19 - - - -
%DxR - - - - - - 59 -
/DERUDWRULR - - - 19 - 59 - -
&DIHWHUtD - - - 19 59 - - -
QHJDWLYRSRVLWLYR59URWDYLUXV19QRURYLUXV
 $62&,$&,Ï1&2/20%,$1$'(,1)(&72/2*Ë$ ,QIHFWLR
Lenis C, López J, Ulloa JC, et al
(Q OD ÀJXUD  VH SXHGH HYLGHQFLDU HO FRUULGR
HOHFWURIRUpWLFR HQJHO GH DJDURVD DO RE-
WHQLGRFRQODVPXHVWUDVSRVLWLYDVSDUDURWDYLUXV
GHO HVWXGLR MXQWR FRQ ORV FRQWUROHV SRVLWLYRV
XWLOL]DGRV VXPLQLVWUDGRVSRU HO /DERUDWRULRGH
9LURORJtD
(Q OD ÀJXUD  VH SXHGH HYLGHQFLDU HO FRUULGR
HOHFWURIRUpWLFR HQJHO GH DJDURVD DO RE-
WHQLGR FRQ ODVPXHVWUDV SRVLWLYDV SDUD QRURYL-
UXVGHOHVWXGLRMXQWRFRQORVFRQWUROHVSRVLWLYRV
XWLOL]DGRV VXPLQLVWUDGRVSRU HO /DERUDWRULRGH
9LURORJtD
Reporte de factores ambientales y presencia 
viral
(O UHSRUWHGH ORVGDWRVGH ORV IDFWRUHVFOLPiWL-
FRV WHPSHUDWXUD PHGLD KXPHGDG UHODWLYD \
SUHFLSLWDFLyQ VXPLQLVWUDGR SRU HO ,'($0 IXH
HQWUHJDGRHQODHVWDFLyQQ~PHURFR-
UUHVSRQGLHQWHDOD]RQDQRUWHGH%RJRWiGRQGH
VHGHVDUUROOyHOPXHVWUHR$SDUWLUGHORVGDWRV
HQWUHJDGRVVHGHWHUPLQDURQORVYDORUHVPHGLRV
REWHQLGRV SDUD ODV YDULDEOHV WHPSHUDWXUD KX-
PHGDG\SUHFLSLWDFLyQTXHIXHURQGH&
\PP3/RVYDORUHVVHPDQDOHVVH
SXHGHQREVHUYDUHQODWDEOD(OSURPHGLRGHO
YDORUGHOS+IXHGH\HQODWDEODVHSXHGHQ
REVHUYDUORVYDORUHVSDUDFDGDVLWLRGHPXHVWUHR
Discusión
(OULHVJRLQWUtQVHFRGHWUDQVPLVLyQYLUDOSRUPH-
GLRGHODJXDGHSHQGHGHYDULRVIDFWRUHVHQWUH
ORVFXDOHVHVWiQODFDQWLGDGGHYLUXVSUHVHQWH\
ODFDSDFLGDGTXHWLHQHHOYLUXVGHVREUHYLYLUHQ
HOODSRUSHULRGRVPHGLDQRV(3)
(Q XQ DUWtFXOR SXEOLFDGR SRU *XWLpUUH] et al
HQHO VHGLVFXWHHO LPSDFWRGHHQFRQWUDU
SURWHtQD YLUDO HQ HO DJXD \ VH FRQFOX\H TXH OD
GHWHFFLyQ WDQWRGH ODSURWHtQDFRPRGHOiFLGR
QXFOHLFRVRQLQGLFDGRUHVGHSUHVHQFLDYLUDO(8)6L
ELHQQL OD UHDFFLyQHQFDGHQDGH ODSROLPHUDVD
con transcriptasa inversa (Reverse Transcription 
Polymerase Chain Reaction573&5QLODSUXH-
ED(/,6$VXPLQLVWUDQLQIRUPDFLyQVXÀFLHQWHSDUD
DÀUPDU ODSUHVHQFLDGHSDUWtFXODV YLUDOHV LQIHF-
FLRVDVODVLPSOHSUHVHQFLDGHFRPSRQHQWHVYLUD-
OHVLPSOLFDODSUHVHQFLDGHODSDUWtFXODFRPSOHWD
HQ DOJ~QPRPHQWRGHQWURGH ODPXHVWUD (VWD
DÀUPDFLyQVHSXHGHKDFHUGHELGRDTXHGHQWUR
GH ORVKXpVSHGHVGHYLUXVSDWyJHQRVFRPROR
VRQHVWRVYLUXVHQWpULFRVQRH[LVWHQSRUWDGRUHV
VDQRVWRGRLQGLYLGXRLQIHFWDGRWLHQHHOYLUXVHQ
VX LQWHULRUDXQTXHHVWHVHPDQLÀHVWHFRQPX\
SRFD VLQWRPDWRORJtD R TXL]i SDVH GHPDQHUD
DVLQWRPiWLFD (VWRV YLUXV \ HQ JHQHUDO OD JUDQ
PD\RUtDGHYLUXV$51TXH LQIHFWDQDOKRPEUH
FXDQGR VH HQFXHQWUDQ HQ XQ KXpVSHG HVWiQ
UHDOL]DQGRFLFORVYLUDOHVPXOWLSOLFiQGRVH\FRP-
SRUWiQGRVHGHPDQHUDLQIHFFLRVD(QHODJXDHV
Figura 1. (OHFWURIRUHVLVHQJHOGHDJDURVDFRQPXHVWUDVSRVLWLYDV
SDUDHOJHQRPDYLUDOGHURWDYLUXV
Figura 2.(OHFWURIRUHVLVHQJHOGHDJDURVDFRQPXHVWUDVSRVLWLYDV
SDUDHOJHQRPDYLUDOGHQRURYLUXV
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Genomas virales fragmentados sugieren contaminación en aguas de consumo humano
FODURTXHHO YLUXVQR OOHYDD FDERQLQJ~QFLFOR
YLUDO SXHV HO DJXDQR WLHQH FpOXODVSHUPLVLYDV
6LQHPEDUJR ODSUHVHQFLDGHO YLUXVHQHO DJXD
LPSOLFDHOFRQWDFWRGHHVWDFRQPDWHULDIHFDOGH
XQ KXpVSHG LQIHFWDGR TXH SRGUtD VHU ERYLQR
SRUFLQRFDQLQRRKXPDQRTXHGHSRVLWDHOYLUXV
HQHODJXDSHUPLWLHQGRVXGLVSHUVLyQ
(OWLHPSRTXHHVWDVSDUWtFXODVSXHGHQSHUPDQH-
FHUHQHODJXDGHSHQGHGHYDULRVIDFWRUHVFRPR
VRQ OD WHPSHUDWXUD HO S+ OD FORUDFLyQ ODSUH-
VHQFLDGH VyOLGRVHQ VXVSHQVLyQ\ ODSUHVHQFLD
GHPHWDOHVSHVDGRV&RQUHVSHFWRD OD WHPSH-
UDWXUDORVYLUXVHQWpULFRVUHVLVWHQWHPSHUDWXUDV
PHQRUHVGH&SRUPHVHV\VRQFDSDFHVGH
SHUPDQHFHU D WHPSHUDWXUDV PHQRUHV GH  &
SRUDxRV(QXQHVWXGLRHQHOTXHUHFROHFWDURQ
DJXDSRWDEOHWRPDGDGHOJULIRVHGHPRVWUyTXH
ORV WtWXORVGH URWDYLUXVKXPDQRQR VH UHGXFHQ
HQ XQSHUtRGRGH  GtDV FXDQGR OD WHPSHUD-
WXUD HV GH  & \ VyOR VH SUHVHQWD UHGXFFLyQ
GHORJDULWPRVVLODWHPSHUDWXUDOOHJDD&
(VWRPXHVWUD ODUHVLVWHQFLDTXHWLHQHQ ORVYLUXV
DEDMDVWHPSHUDWXUDV$OFRPSDUDUHVWR
FRQORVUHVXOWDGRVREWHQLGRVHQHVWHWUDEDMRVH
SRGUtDH[SOLFDUODSUHVHQFLDQRVRORGHVHJPHQ-
WRV GH JHQRPD VLQR GH WRGD OD SDUWtFXOD YLUDO
SUREDEOHPHQWHLQIHFFLRVD
(QFXDQWRDOS+HVWRVYLUXVHQWpULFRVVHFDUDF-
WHUL]DQSRUVHUUHVLVWHQWHVDS+H[WUHPRV\DTXH
SXHGHQSDVDUSRUHOHVWyPDJRGRQGHHOS+HV
GHR\ OXHJRSRUHO LQWHVWLQRGRQGHHOS+
WLHQGHDODDOFDOLQLGDG/RVSRWHQFLDOHVGHKLGUy-
JHQRGHRFRPRORVUHSRUWDGRVHQHVWHWUD-
EDMRQRDOWHUDQODHVWUXFWXUDYLUDOORFXDOOOHYDD
H[SOLFDUODSUHVHQFLDGHJHQRPDYLUDORLQFOXVLYH
YLUXVFRPSOHWRVHLQIHFFLRVRV
(QFXDQWRDOFORURVyOLGRVHQVXVSHQVLyQ\PH-
WDOHVSHVDGRVSDUiPHWURVTXHQRVHHYDOXDURQ
HQHVWHHVWXGLRSHURTXHVRQLQGLFDGRUHVGHOD
FDOLGDGGHODJXDHVLPSRUWDQWHWHQHUHQFXHQWD
TXHVXFDQWLGDG\FRQFHQWUDFLyQSRGUtDQDIHFWDU
ODHVWDELOLGDGYLUDO\VXFDSDFLGDGLQIHFFLRVD/D
SUHVHQFLDGHLRQHVPHWiOLFRVHQHODJXDSXHGH
LQDFWLYDUHOYLUXVSRUOLJDFLyQGHJUXSRVGRQDGR-
UHVGHHOHFWURQHVVREUHSURWHtQDVRiFLGRVQX-
FOHLFRVUHDFFLyQHQODFXDOVHSURGXFHQUDGLFDOHV
7DEOD9DORUHVSURPHGLRGHORVIDFWRUHVDPELHQWDOHVVXPLQLVWUDGRVSRUHO,QVWLWXWRGH+LGURORJtD
0HWHRURORJtD\(VWXGLRV$PELHQWDOHVGXUDQWHODpSRFDGHHVWXGLR2EVpUYHVHODSUHVHQFLDYLUDOHQODV
VHPDQDVD
Semanas de 
muestreo
Presencia
Viral
Factores ambientales
Temperatura 
(°C)
Humedad (%)
Precipitación 
(mm3)
1 1HJDWLYD   
 1HJDWLYD   
3 1HJDWLYD   
4 1RURYLUXV   
5 5RWDYLUXV   
6 5RWDYLUXV   
7 5RWDYLUXV   
8 1HJDWLYD   
Tabla 3. 9DORUHVSURPHGLRGHOS+GHODJXDREWHQLGDHQFDGDVLWLR
GHPXHVWUHR
Sitio de muestreo Presencia viral pH
%DxR 1HJDWLYD 
&DIHWHUtD 3RVLWLYDSDUD59 
/DERUDWRULR 1HJDWLYD 
&DIHWHUtD 3RVLWLYDSDUD19 
/DERUDWRULR 3RVLWLYDSDUD19 
%DxR 3RVLWLYDSDUD59 
/DERUDWRULR 3RVLWLYDSDUD59\19 
&DIHWHUtD 3RVLWLYDSDUD59\19 
59URWDYLUXV19QRURYLUXV
 $62&,$&,Ï1&2/20%,$1$'(,1)(&72/2*Ë$ ,QIHFWLR
Lenis C, López J, Ulloa JC, et al
KLGUR[LOR(QHOFDVRGHODVSURWHtQDVGHODFiSVL-
GHGHOYLULyQHOSpSWLGRHVWUXFWXUDOHVDIHFWDGR
ODSURWHtQDSLHUGHVXHVWDELOLGDG\VHDXPHQWDOD
YXOQHUDELOLGDGGHOYLUXVDQWHRWURVIDFWRUHVSUH-
VHQWHVHQHODJXD
6LELHQHVWRVIDFWRUHVFRQWULEX\HQDGHVHVWDELOL-
]DUODSDUWtFXODYLUDOH[LVWHQPRPHQWRVHQTXHOD
DVRFLDFLyQGHYLUXVDORVVyOLGRVHQVXVSHQVLyQ
SXHGH FRQWULEXLU D VX VXSHUYLYHQFLD /RV YLUXV
DGVRUELGRVHQSHTXHxRVVyOLGRVLQFOX\HQGRFR-
ORLGHVWLHQGHQDSHUPDQHFHUDÁRWHSRUODUJRV
SHUtRGRV \ SURWHJHUVH GH OD FORUDFLyQ GXUDQWH
HOSURFHVRGHWUDWDPLHQWRGHODJXD3RUHVWDUD-
]yQORVYLUXVDGVRUELGRVDPDWHULDOHQSDUWtFXODV
SXHGHQ FRQVHUYDU VX FDSDFLGDG LQIHFFLRVD SRU
PiVWLHPSRTXHHOYLUXVOLEUH
(QHOWUDEDMRGHHVWDLQVWLWXFLyQHODJXDTXHVXUWH
HOSUHGLROOHJDSRUHOVLVWHPDGHDFXHGXFWRGHVGH
%RJRWi\UHFRUUHDSUR[LPDGDPHQWHNPGHVGH
VX VDOLGDGHO DFXHGXFWRKDVWD VX OOHJDGDGRQGH
HVDOPDFHQDGDHQGRVWDQTXHVTXHVHODYDQGRV
YHFHVDODxR+DVWDHOQRVHKLFLHURQHVWXGLRV
GH FRQWURO GH FDOLGDG GH HVWH SURGXFWR FXDQGR
OOHJDDOSUHGLRVLQHPEDUJRGHVGHVLHPSUHVHKD
FRQVLGHUDGR FRPR DSWD SDUD HO FRQVXPR SXHV-
WRTXHHQ%RJRWiKDEtDSDVDGRSRUORVSURFHVRV
GHSRWDELOL]DFLyQ ORTXHKDFH VXSRQHUXQDEDMD
FDQWLGDGGHVyOLGRV\GHPHWDOHVXQS+HQWUH\
\XQDFRQFHQWUDFLyQGHFORURDSWDSDUDFRQVX-
PRKXPDQR7RGDVHVWDVFRQGLFLRQHVIDYRUHFHQOD
SUHVHQFLDYLUDO6LQHPEDUJRTXHGDSRUH[SOLFDUGH
GyQGHOOHJDXQYLUXVHQWpULFRDODJXDGHFRQVXPR
SDUDORFXDOVHSURSRQHQGRVKLSyWHVLVODSULPHUD
SRUÀOWUDFLyQHQODVWXEHUtDVSRURVDVVLWXDFLyQTXH
VHIDFLOLWDFRQODDSDULFLyQGHYLYLHQGDV\EDUULRVD
ORODUJRGHOWXERPDGUHTXHHQWUHJDHODJXDGHV-
GH%RJRWiKDVWDOXJDUHVDSDUWDGRVFRPRORHVHO
SUHGLRTXHVHHVWXGLy\ODVHJXQGDSRGUtDVHUTXH
HVWRVYLUXVOOHJDURQDODJXDDQWHVGHOSURFHVRGH
SRWDELOL]DFLyQ\pVWHQRORJUyVXHOLPLQDFLyQ
(QXQDUWtFXORSXEOLFDGRSRU%RUFKDUGWet alHQ
HOVHGHPRVWUyTXHORVYLUXVSXHGHQGLIXQ-
GLUVHDWUDYpVGHODWLHUUDSRUPGHGLVWDQFLD
\PGHSURIXQGLGDG(QXQHVSDFLRFRPR
OD LQVWLWXFLyQ GRQGH VH UHFROHFWDURQ ODVPXHV-
WUDV KD\XQDDFWLYLGDGDJURSHFXDULDTXHSRVL-
ELOLWDUtDODSUHVHQFLDGHYLUXVHQWpULFRVGHRULJHQ
ERYLQRRSRUFLQRHQHOVXHORORVFXDOHVSRGUtDQ
PLJUDU\SHQHWUDUHQODWXEHUtDGHODJXDSRWDEOH
/DVHJXQGDKLSyWHVLVHVODSUHVHQFLDGHYLUXVHQ
DJXDVSRWDEOHVORFXDOSXHGHGHEHUVHDTXHORV
VLVWHPDVGHSXULÀFDFLyQGHODJXDQRORJUDQHOL-
PLQDUWRWDOPHQWHODFDUJDYLUDOORTXHSHUPLWHOD
SHUPDQHQFLDGHDOJXQRVYLUXV
3DUWHGH ODGLVFXVLyQTXHVHJHQHUDFXDQGRVH
GHPXHVWUDODSUHVHQFLDGHYLUXVHQHODJXD\VH
WUDWDGHDVRFLDUFRQSUREOHPDVGHVDOXGS~EOLFD
HVVLODWpFQLFDGHGHWHFFLyQHVORVXÀFLHQWHPHQ-
WHVHQVLEOH\HVSHFtÀFD\VLQRHVLQKLELGDSRUODV
VXVWDQFLDVSUHVHQWHVHQODPXHVWUD3DUDVXSHUDU
HVWH SUREOHPD VH SRGUtD UHFXUULU D FDPELDU HO
PpWRGRGHFRQFHQWUDFLyQGHODJXD\DDXPHQ-
WDUHOYROXPHQGHODPXHVWUDDQDOL]DGD3DUDHOOR
VHSURSRQGUtDWUDEDMDUHOPpWRGRGHDGVRUFLyQ
HOXVLyQ TXH UHFLEH \ ÀOWUD PiV GH  OLWURV \
FDPELDU OD WUDGLFLRQDO 573&5SRU XQD3&5 HQ
WLHPSRUHDOODFXDODGHPiVGHVHUPiVVHQVLEOH
KDVLGRSURSXHVWDFRPRDOWHUQDWLYDSDUDWUDEDMDU
YLUXVQRFXOWLYDEOHVHQFpOXODVFRPRHOQRURYLUXV
7HQLHQGRHQFXHQWDTXHHQHVWHWUDEDMRQR
VHXWLOL]DURQHVWDVWpFQLFDVHVSUREDEOHTXHVH
KD\DQSUHVHQWDGRUHVXOWDGRVIDOVRVQHJDWLYRVVL
OD FDQWLGDGGH YLUXVSUHVHQWHQR DOFDQ]y D VHU
GHWHFWDGDFRQODVSUXHEDVXWLOL]DGDV1RREVWDQ-
WH HOKDEHUHQFRQWUDGR VHJPHQWRVJHQyPLFRV
YLUDOHVHQGHPXHVWUHRVORTXHVLJQLÀFDHO
 HV VXÀFLHQWH SDUD DFHSWDU OD SUHVHQFLD
GHYLUXVHQHODJXDGHFRQVXPRGHHVWHSUHGLR
/R~OWLPRTXHYDOHODSHQDGLVFXWLUHVVLHODJXD
DQDOL]DGDSRGUtD HVWDU DVRFLDGD FRQ ORV EURWHV
GHGLDUUHDSUHVHQWHVHQ ODSREODFLyQ3DUD UHV-
SRQGHUDHVWDSUHJXQWDVHWHQGUtDTXHFRQÀUPDU
ODFDSDFLGDGLQIHFFLRVDGHORVYLUXV\VHWHQGUtD
TXHVDEHUVLHOVHURWLSRYLUDOSUHVHQWHHQODPXHV-
WUDSHUWHQHFHDXQYLUXVFRQWURSLVPRKXPDQR
OR FXDO QR VH KD FRQÀUPDGR HQ HVWH HVWXGLR
7HQLHQGRHQFXHQWDTXHOD]RQDHVVHPLUUXUDO\
,QIHFWLR
Genomas virales fragmentados sugieren contaminación en aguas de consumo humano
TXHDOUHGHGRUGHHOODH[LVWHQÀQFDVFRQJDQDGR
ERYLQRSRGUtDSHQVDUVHHQTXHHVWRVYLUXVVRQ
GHRULJHQYDFXQR\QRKXPDQR3DUDFRQÀUPDU
HVWRGHEHUtDQLQFOXLUVHHQWUDEDMRVSRVWHULRUHV
WpFQLFDV GH DPSOLÀFDFLyQ \ VHFXHQFLDFLyQ GH
VHJPHQWRVYLUDOHV WUDEDMDGDV FRQKHUUDPLHQWDV
ÀORJHQpWLFDV
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